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(54) HIGH PRESSURE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high pressure 
processor capable of efficiently supplying a liquid 
chemical at a required timing and effectively reducing 
costs in the high pressure processor installable inside a 
clean room. 

SOLUTION: The high pressure processor is a device for 
performing removal processing of unrequired materials 
on an object to be processed by bringing a high pressure 
fluid and the liquid chemical other than the high pressure 
fluid into contact with the object under a pressure, and 
is provided with a plurality of high pressure processing 
chambers, a common high pressure fluid supply means 
for supplying the high pressure fluid to the high pressure 
processing chambers, a separation means for separating 
gaseous components from the mixture of the high 
pressure fluid and the liquid chemical discharged from 
the high pressure processing chambers after processing 
and a common take-out/ take-in means for taking the 
object in and out of the respective high pressure 
processing chambers. A liquid chemical supply means for supplying the liquid chemical to the 
high pressure processing chamber is provided for each high pressure processing chamber. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment for contacting drug solutions other than a high-pressure fluid and a 
high-pressure fluid on a processed object under pressurization, and performing removal 
processing of the undesired substance on a processed object. Two or more high-pressure 
processing chambers, The common high-pressure fluid supply means for supplying a high- 
pressure fluid to these high-pressure processing chambers, The separation means for separating 
a gas component from the mixture of the high-pressure fluid and drug solution which are 
discharged from said high-pressure processing chamber after processing, The high-pressure 
processor characterized by establishing the drug solution supply means for having an in-and-out 
means for going a processed object in and out to said each high-pressure processing chamber, 
and supplying a drug solution to a high-pressure processing chamber for every high-pressure 
processing chamber. 

[Claim 2] The high-pressure processor according to claim 1 which establishes two or more drug 
solution supply means for every high-pressure processing chamber, respectively. 
[Claim 3] The high-pressure processor according to claim 1 or 2 which establishes a separation 
means for every high-pressure processing chamber, respectively. 

[Claim 4] The high-pressure processor according to claim 1 to 3 which establishes a heating 
means near the inlet port to each high-pressure processing chamber. 

[Claim 5] The high-pressure processor according to claim 1 to 4 constituted so that the gas 
component which arranged the liquefaction means in this interconnecting tube, and was 
separated with the separation means might be reused as a high-pressure fluid, while preparing 
the interconnecting tube which connects said separation means and said high-pressure fluid 
supply means. 

[Claim 6] The high-pressure processor according to claim 1 to 5 which arranged each high- 
pressure processing chamber and an in-and-out means into one box-like object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is installed in a clean room, concerning the optimal high- 
pressure processor, when washing efficiently the processed object which has detailed irregularity 
(fine structure front face) on a front face like a semi-conductor substrate, and it relates to the 
high-pressure processor used in order to carry out exfoliation removal of the pollutants, such as 
a resist which adhered to the substrate front face in the semi-conductor manufacture process, 
from a substrate. Moreover, this invention relates to the high-pressure processor for drying or 
developing a substrate. 
[0002] 

[Description of the Prior Art] When carrying out pattern formation using a resist in a semi- 
conductor manufacture process, the washing process for removing discard and pollutants, such 
as a resist which becomes unnecessary after pattern formation, and an etching polymer which 
generates at the time of etching and remains on a substrate, from a substrate turns into an 
indispensable process. 

[0003] Since a semi-conductor manufacture process is performed in a clean room, it is desirable 
to also perform a washing process in a clean room. However, since a clean room requires cost 
considerably also not only in the construction but in maintenance, installation area of a washing 
station is small and excelling in functionality and detergency is called for. 

[0004] Conventionally, the wet washing approach which is immersed and carries out the rinse of 
the semi-conductor substrate etc. to exfoliation liquid (penetrant remover) with alcohol or 
ultrapure water after that as the semi-conductor washing approach has been adopted. Although 
the compound of an organic system or an inorganic system has been used for exfoliation liquid 
The problem of the ability not to make exfoliation liquid permeate the crevice of the pattern 
made detailed according to causes, like the surface tension and viscosity of a liquid are high, 
Since there was a problem on which the heights of a pattern collapse by the capillary force 
produced in a gas-liquid interface, the cubical expansion by heating in the case of desiccation, 
etc. when drying exfoliation liquid and a rinse, recently For example, examination which uses the 
high-pressure fluid of hypoviscosity like a supercritical carbon dioxide as exfoliation liquid or a 
rinse is made. 

[0005] For example, it is the washing station which can be installed in a clean room, and the 
equipment for carrying out dissolution removal of the contaminations, such as a part for the 
moisture of a semi-conductor wafer front face and fats and oils and ester, by supercritical fluid 
is indicated by JP,5-22631 1,A. Although removal for the moisture on the front face of a 
substrate or fats and oils etc. can be easily perform as indicate by the above-mentioned official 
report since the carbon dioxide fluid have the solvent power of hexane extent supposing it 
evaporate simply under atmospheric pressure as high pressure or supercritical fluid , it excel in 
safety and it moreover use a cheap carbon dioxide , the solvent power over macromolecule 
pollutants , such as a resist and an etching polymer , be inadequate , and it be difficult to 
exfoliate and remove these pollutants by the carbon dioxide independent . 

[0006] For this reason, the drug solution for washing is further added to a carbon dioxide, and it 
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is thought desirable to exfoliate and remove a macromolecule pollutant. Although it is necessary 
to change various additions and timing to add with the class of resist, the coating weight of a 
pollutant, etc., since it is premised on washing only by supercritical fluid, this drug solution for 
washing is not taken into consideration at all about the supply means of the drug solution for 
washing by said JP,5-22631 1.A. Furthermore, it is necessary to carry out an equipment 
configuration so that processing of the high-pressure fluid containing the contaminant drawn 
from a high-pressure processing chamber can be performed taking the balance of the purity of 
an energy loss (cost) and a high-pressure fluid etc. 
[0007] 

[Problem(s) to be Solved by the Invention] So, in this invention, in the high-pressure processor 
which can be installed in a clean room, the drug solution could be efficiently supplied to required 
timing, and it hung up offering a high-pressure processor effective in cost reduction as a 
technical problem. 
[0008] 

[Means for Solving the Problem] The high-pressure processor of this invention is equipment for 
contacting drug solutions other than a high-pressure fluid and a high-pressure fluid on a 
processed object under pressurization, and performing removal processing of the undesired 
substance on a processed object Two or more high-pressure processing chambers, The 
common high-pressure fluid supply means for supplying a high-pressure fluid to these high- 
pressure processing chambers, The separation means for separating a gas component from the 
mixture of the high-pressure fluid and drug solution which are discharged from said high- 
pressure processing chamber after processing, It has an in-and-out means for going a processed 
object in and out to said each high-pressure processing chamber, and has a summary at the 
place in which the drug solution supply means for supplying a drug solution to a high-pressure 
processing chamber was formed for every high-pressure processing chamber. 
[0009] Since it had two or more high-pressure processing chambers, and the effectiveness of 
down stream processing increased and the drug solution supply means was established for every 
chamber, different processing for every chamber can be performed. 

[0010] If the configuration which establishes two or more drug solution supply means for every 
high-pressure processing chamber, respectively is adopted, two or more kinds of drug solutions 
can be supplied to a high-pressure processing chamber to separate timing. If the configuration 
which establishes a separation means for every high-pressure processing chamber, respectively 
is adopted, the conditions when separating a gas component from the polluted high-pressure 
fluid can be suitably changed according to the washing conditions of a high-pressure processing 
chamber etc. If the configuration which establishes a heating means near the inlet port to each 
high-pressure processing chamber is adopted, the processing temperature of each high-pressure 
processing chamber can be changed for every chamber. 

[0011] While preparing the interconnecting tube which connects said separation means and said 
high-pressure fluid supply means, a liquefaction means is arranged in this interconnecting tube, 
and if the configuration which reuses the gas component separated with the separation means 
as said high-pressure fluid is adopted, the cyclic use of waste water of the high-pressure fluid 
can be carried out. 

[0012] When adopting the configuration which arranges each high-pressure processing chamber 
and an in-and-out means into one box-like object and leak of a high-pressure fluid arises from a 
high-pressure processing chamber by installing the leak detector in the box-like object, a 
required safety precaution can be performed promptly. Moreover, if a high-pressure processing 
chamber and an in-and-out means are installed in a clean room and other means are installed 
outside a clean room, since the occupancy area of the high-pressure processor occupied in a 
clean room becomes small, it is suitable. 
[0013] 

[Embodiment of the Invention] With the processing in the high-pressure processor of this 
invention, the washing processing which exfoliates and removes a pollutant is raised from the 
processed object to which the pollutant has adhered like the semi-conductor substrate to which 
the resist adhered as an example of representation. As a processed object, it is not limited to a 
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semi-conductor substrate, but discontinuous or a thing to which the continuation layer forms or 
remains of dissimilar material is contained on various base materials, such as a metal, plastics, 
and ceramics. Moreover, all processings (for example, desiccation, development, etc.) that 
remove the unnecessary matter from on a processed object can be made into the object of the 
high-pressure processor of this invention by not being restricted to washing processing using 
drug solutions other than a high-pressure fluid and a high-pressure fluid. 

[0014] It is the point that it is easy to change into safety, a price, and a supercritical condition 
as a high-pressure fluid used in the high-pressure processor of this invention, and a carbon 
dioxide is desirable. In addition to a carbon dioxide, water, ammonia, nitrous oxide, ethanol, etc. 
are usable. Using a high-pressure fluid has a high diffusion coefficient, and it is because the 
dissolved pollutant can be distributed in a medium, and when it is made high pressure more and 
made supercritical fluid, it is because it comes to have the middle property of a gas and a liquid 
and a detailed pattern part can be permeated now one layer of nearby. Moreover, high-pressure 
fluid density can contain a lot of additives (drug solution) for whether your being Haruka in a 
liquid compared with near and a gas. 

[0015] Here, the high-pressure fluid in this invention is a fluid of the pressure of 1 or more 
MPas. The high-pressure fluids which can be used preferably are high solubility, hypoviscosity, 
and a fluid with which the property of high diffusibility is accepted, and a still more desirable 
thing is the fluid of a supercritical condition or a subcritical state. What is necessary is just to 
set a carbon dioxide to 31 degrees C and 7.1 MPas or more, for considering as supercritical fluid. 
As for the rinse process after washing in a washing list, desiccation / development process, etc., 
it is desirable to use subcritical [ of 5-30MPa ] (high-pressure fluid) or supercritical fluid, and it 
is more desirable to perform these processings under 7.1 - 20MPa. Hereafter, as removal 
processing performed with the high-pressure processor of this invention, although washing 
processing is explained as an example of representation, as described above, high-pressure 
processing is not restricted only to washing processing. 

[0016] In the high-pressure processor of this invention, in order to also remove macromolecule 
pollutants adhering to a semi-conductor substrate, such as a resist and an etching polymer, in 
consideration of the point that a detergency is inadequate, a drug solution is added and washing 
processing is performed only by the high-pressure fluid, such as a carbon dioxide. As a drug 
solution, it is desirable to use a basic compound as a washing component. There is an operation 
which hydrolyzes the high polymer used abundantly at a resist, and it is because the cleaning 
effect is high. One or more sorts of compounds chosen from the group which consists of a 
quaternary ammonium hydroxide, a quaternary ammonium fluoride, alkylamine, alkanolamine, a 
hydroxylamine (NH20H), and ammonium fluoride (NH4F) as an example of a basic compound are 
mentioned. As for a washing component, it is desirable 0.05-8 mass % To be contained to a high- 
pressure fluid. In addition, what is necessary is just to let a xylene, methyl isobutyl ketone, the 
4th class ammonium compound, a fluorine system polymer, etc. be drug solutions according to 
the property of the resist which should be dried or developed, when you use the high-pressure 
processor of this invention for desiccation or development. 

[0017] When washing components, such as the above-mentioned basic compound, are immiscible 
in a high-pressure fluid, it is desirable to use the compatibilizer which can turn into an assistant 
which makes a carbon dioxide dissolve or homogeneity distribute this washing component as the 
2nd drug solution. This compatibilizer also has the operation to which it is not made to carry out 
the reattachment of the dirt at the rinse process after washing process termination. 
[0018] Although it will not be limited as a compatibilizer especially if a washing component can 
be made to compatibility-ize with a high-pressure fluid, alcohols, such as a methanol, ethanol, 
and isopropanol, and alkyl sulfoxides, such as dimethyl sulfoxide, are mentioned as a desirable 
thing. A compatibilizer should just choose a compatibilizer suitably in the range of 10 - 50 mass 
% of a high-pressure fluid at a washing process. 

[0019] Hereafter, the high-pressure processor of this invention is explained, referring to a 
drawing. One example of the high-pressure processor of this invention was shown in drawing 1 . 
1 is a high-pressure fluid supply means, and is equipped with the subcooler 1 1, the heater 13, 
the high-pressure bomb 16, and the high-pressure bulb 15 by the example of drawing besides 
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the tank 10 for high-pressure fluids which is an indispensable component, and a booster pump 
12. 

[0020] When the piping pressure loss which the liquefaction carbon dioxide is usually stored by 
the tank 10 when using liquefaction or a supercritical carbon dioxide, and included acceleration 
resistance in it is large as a high-pressure fluid, a fluid is beforehand cooled by the subcooler 11, 
it is good to prevent gasification within a booster pump 12, and if a fluid is pressurized by the 
booster pump 12, a high-pressure liquefaction carbon dioxide can be obtained. 
[0021] What is necessary is to supply the part to which the carbon dioxides in a system 
decreased in number, when the high-pressure chamber 20 and 30 are wide opened to 
atmospheric pressure, but just to constitute that what is necessary is for it to be liquefied from 
the high-pressure bomb 16 containing a liquefaction carbon dioxide, and just to supply the direct 
storage layer 10 through the high-pressure bulb 15 when supplying a carbon dioxide, so that it 
may supply via the condenser 55 mentioned later when reinforcing with a gas. 
[0022] Although a heater 13 is for heating a carbon dioxide so that washing processing 
temperature may be reached, it is the heating means established for every high-pressure 
processing chamber mentioned later, without heating below to processing temperature or 
heating, and is good for the temperature suitable for processing by each chamber also as a 
configuration heated, respectively. 

[0023] The high-pressure fluid supply means 1 which uses a tank 10 and a booster pump 12 as 
an indispensable component with this equipment is common to each chambers 20 and 30. 
Thereby, the operating ratio of a booster pump 12 can be gathered and installation area of the 
whole equipment can be made small. 

[0024] Drawing 1 shows the example equipped with two high-pressure processing chambers. Of 
course, as long as how many chambers are two or more pieces, there may be. As a chamber, it 
has the lid which can be opened and closed freely, and it will not be limited especially if it is the 
container which can maintain high pressure. 

[0025] The 1st high-pressure processing chamber (henceforth the 1st chamber) 20 is connected 
with the high-pressure fluid supply means 1 in the duct through the high pressure valve 21 and 
the heater 22 which is the heating means established for every chamber as occasion demands. 
The high pressure valve 29 is attached in the duct to the separation means 4. Moreover, the 
pressure regulating valve 6 used when emitting a high-pressure fluid to under atmospheric 
pressure finally is formed in the duct other than the duct to the separation means 4. 
[0026] The 1st chamber is equipped with 1st drug solution supply means 2A and 2nd drug 
solution supply means 2B. It comes to consist of 1st drug solution supply means 2 A a 1st drug 
solution tank 25, a feeding pump 24, and a high pressure valve 23, and 2nd drug solution supply 
means 2B consists of a 2nd drug solution tank 28, a feeding pump 27, and a high pressure valve 
26 similarly. Drug solution supply means 2A and 2B make said washing component and 
compatibilizer a predetermined pressure with each feeding pumps 24 and 27, and supply them to 
the 1st chamber 20, respectively. In the high-pressure processing only using a washing 
component or a compatibilizer, when only drug solution supply means 2A uses three or more 
sorts of drug solutions, three or more drug solution supply means may be established. 
[0027] The 2nd high-pressure processing chamber (the 2nd chamber) 30 is also the same 
configuration as the 1st chamber, 31 is a high pressure valve, 32 is a heating means (heater), 39 
is the high pressure valve prepared in the duct to the separation means 4, and 7 is a pressure 
regulating valve. Moreover, 3A and 3B are drug solution supply means, and consist of 1st and 
2nd drug solution tanks 35 and 38, feeding pumps 34 and 37, and high pressure valves 33 and 36, 
respectively. 

[0028] The separation means 4 consists of the high pressure valve 40, a high pressure valve 42 
for gas components, a high pressure valve 43 for liquid (or solid-state) components, and a 
decollator 41. Here, it transports to the cyclic-use-of-waste-water system which uses a high- 
pressure fluid as a gas component, and emits it to atmospheric air through the high pressure 
valve 42 for gas components by reduced pressure actuation, or is mentioned later. The liquid (or 
solid-state) component (a solid-state can deposit with reduced pressure) which consists of a 
washing component containing a pollutant or a compatibilizer on the other hand is discharged 
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through the high pressure valve 43 for liquid (or solid-state) components from the bottom of a 
decollator 41, and is processed if needed. As a decollator 41, the equipment of the versatility 
which can perform vapor liquid separation, a centrifugal separator, etc. can be used. 
[0029] In addition, although only a separation means 4 to be common is established to the 1st 
and 2nd chambers 20 and 30 in the example of drawing, a separation means may be established 
according to an individual for every chamber like the separation means for the 1st chamber, and 
the separation means for the 2nd chamber. When there is the need of performing high-pressure 
processing which is different by each chamber, and performing different separation processing, 
the above-mentioned configuration is desirable. 

[0030] A washing process is first started from the place which inserts in a processed object 
using the in-and-out means 5 to the 1st chamber 20 and the 2nd chamber 30. Although it is 
desirable to suppose that it is common to the whole chamber because of miniaturization of 
equipment as for the in-and-out means 5, it is good also as a configuration which establishes 
two or more in-and-out means 5. As an in-and-out means 5, handling devices and conveyance 
devices, such as an industrial robot, are available. 

[0031] Subsequently, the medium for high-pressure fluids is cooled by the subcooler 11 as 
occasion demands, and the medium for high-pressure fluids currently stored in the tank 10 is 
made into a liquid condition, and is fed to the 1st chamber 20 and the 2nd chamber 30 by the 
booster pump 12. Although it is heated until a high-pressure fluid will be in a supercritical 
condition with a heater 13, it may be sent to the 1st chamber 20 and the 2nd chamber 30 in the 
state of a subcritical state or a liquid. 

[0032] In the case of feeding of the high-pressure fluid to the 1st chamber 20, although the high 
pressure valve 21 is open, after the high pressure valve 31 for 2nd chamber 30 closes it and it 
finishes supplying a high-pressure fluid to the 1st chamber 20, it closes a high pressure valve 21, 
opens a high pressure valve 31, and supplies the high-pressure fluid to the 2nd chamber 30. 
Moreover, all of high pressure valves 21 and 32 are opened, and a high-pressure fluid may be fed 
to each chambers 20 and 30 at once. 

[0033] Between a high pressure valve 21 and the 1st chamber 20 and between a high pressure 
valve 31 and the 2nd chamber 30, heaters 22 and 32 are formed as a heating means if needed. 
When the distance of a heater 13 and each chambers 20 and 30 is long, or when high-pressure 
processing temperature differs also by the 1st chamber 20 and the 2nd chamber 30, a high- 
pressure fluid can be heated with these heaters. In addition, as for washing and a rinse process, 
it is desirable to carry out at 31-120 degrees C. 

[0034] By supply of a high-pressure fluid, the inside of each chamber serves as a predetermined 
pressure. An example of the process cycle by the high-pressure processor of this invention was 
shown in drawing 2 as chamber internal pressure and the passage of time. Although the time 
amount t1 which takes the 1st chamber 20 to carry out a pressure up to a predetermined 
pressure is based also on the magnitude of a chamber, it is usually 30 or less seconds. 
Subsequently, in the 1st chamber 20, a washing process starts by opening the high pressure 
valve 23 of 1st drug solution (washing component) supply means 2A, and supplying a washing 
component to the 1st chamber 20 with a pump 24 from a tank 25. As long as a compatibilizer is 
required for a washing process, the supply to a washing component and the 1st chamber 20 of a 
compatibilizer may carry out any first, and may be [ that what is necessary is to open the high 
pressure valve 26 of 2nd drug solution supply means 2B, and just to supply a washing component 
to the 1st chamber 20 with a pump 27 from a tank 28 ] simultaneous, moreover, supply of a 
washing component and a compatibilizer may be performed by being alike several times and 
dividing. 

[0035] When supply of a high-pressure fluid is similarly completed in the 2nd chamber 30, a 
washing process starts by supplying a washing component to the 2nd chamber 30 by 1st drug 
solution supply means 3A, and supplying a compatibilizer to the 2nd chamber 30 by 2nd drug 
solution supply means 3B as occasion demands. 

[0036] The high pressure valves 29 and 39 of the lower stream of a river of each chambers 20 
and 30 are closed by the inside of a washing process. With the equipment of this invention, since 
the 1st chamber 20 and the 2nd chamber 30 are equipped with each drug solution supply means, 
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the class, the amount, and addition timing of a washing component are changeable free. t2^t1 in 
the time amount of a washing process, i.e., drawing 2 , is usually enough in about 120-180 
seconds. 

[0037] The contaminant which had adhered to the processed object according to the washing 
process will dissolve in the high-pressure fluid in a chamber, a washing component, and an 
interflow object with the compatibilizer added by the need. Therefore, it is necessary to 
discharge the interflow object which these pollutants are dissolving from the 1st and 2nd 
chambers 20 and 30. Since the pollutant is dissolving in the high-pressure fluid by work of a 
washing component and a compatibilizer and it can consider that the dissolved pollutant 
deposits, if it circulates only a high-pressure fluid to the 1st and 2nd chambers 20 and 30, after 
it washes and it performs the 1st rinse process by the high-pressure fluid and the compatibilizer, 
it performs the 2nd rinse process only by the high-pressure fluid. 

[0038] the 1st rinse process — each high pressure valves 23 and 33 of the 1st drug solution 
supply means 2A and 3A — closing — the high pressure valves 29 and 39 of the lower stream of 
a river of each chambers 20 and 30 — coincidence — or — one by one — opening — the high- 
pressure fluid supply means 1 — a high-pressure fluid — moreover, every — it carries out by 
carrying out continuation supply of the compatibilizer from 2nd drug solution supply means 2B 
and 3B to each chambers 20 and 30, respectively. You may change, although it is desirable to 
make a speed of supply and an elimination rate the same since it is desirable to suppose that the 
pressure in a chamber is the same as that of a washing process. A high-pressure fluid and a 
compatibilizer may be performed by the semi batch type which supplies intermittently and 
discharges only a part to have supplied. The high-pressure fluid discharged from each chambers 
20 and 30 is sent to a decollator 41 through a high pressure valve 40. 

[0039] By circulation with a high-pressure fluid and a compatibilizer, since the pollutant and 
washing component in each chamber 20 and 30 decrease gradually, the amount of supply of a 
compatibilizer may be reduced gradually. All of a washing component and a pollutant will be 
discharged from each chambers 20 and 30, and, finally it will be filled with the 1st rinse process 
by circulation with a high-pressure fluid and a compatibilizer by a high-pressure fluid and the 
compatibilizer. Then, the 2nd rinse process only using a high-pressure fluid is performed 
continuously. In addition, t3-t2 in the time amount which the 1st rinse process takes, i.e., 
drawing 2 , are usually about 30 seconds. 

[0040] At the 2nd rinse process only using a high-pressure fluid, each high pressure valves 26 
and 36 of 2nd drug solution supply means 2B and 3B are closed, and the contents of each 
chambers 20 and 30 are permuted from a high-pressure fluid and the interflow object of a 
compatibilizer only to a high-pressure fluid. Thereby, high-pressure processing is completed. In 
addition, t5-t4 in the time amount which the 2nd rinse process takes, i.e., drawing 2 , are usually 
30 or less seconds. 

[0041] On the other hand, since a high-pressure fluid, a washing component, a pollutant, and a 
compatibilizer flow into a decollator 41 according to each process, while gasifying a high- 
pressure fluid and taking out from a high pressure valve 42 as a gas component suitably in the 
separation means 4, a washing component, a pollutant, and a compatibilizer are taken out from 
the high pressure valve 43 for liquid components as a liquid component (a solid-state may be 
contained in part). If needed, two or more decollators 41 may be formed, or various after 
treatment suitable for each component may be performed. 

[0042] After high-pressure processing termination closes high pressure valves 29 and 39, and 
opens and decompresses pressure regulating valves 6 and 7, and if a high-pressure fluid is 
gasified and emitted, the inside of each chamber 20 and 30 will return to atmospheric pressure 
( drawing 2 right end). The lid of each chambers 20 and 30 is opened after that, and a processed 
object is taken out with the in-and-out means 5. Since a carbon dioxide evaporates with 
reduced pressure under atmospheric pressure, processed objects, such as a semi-conductor 
substrate, can be taken out in the condition of having got dry, without [ without silverfish etc. 
arises on the front face, and ] destroying a detailed pattern. 

[0043] Since the 1st chamber 20 was equipped with drug solution supply means 2A and 2B and 
the 2nd chamber 30 is equipped with the drug solution supply means 3A and 3B in the high- 
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pressure processor shown in drawing 1 as described above, the switching operation of high 
pressure valves 21, 23, 26, 29, 31, 33, 36, and 39 can perform washing, the 1st rinse, and the 2nd 
rinse process according to an individual, respectively. Therefore, when each process of high- 
pressure washing processing can be finely changed according to the coating weight and the class 
of a pollutant of processed object, each process can be performed very efficiently. 
[0044] The equipment configuration for carrying out the cyclic use of waste water of the high- 
pressure fluid is shown in drawing 3 . The high-pressure fluid supply means 1 is the same 
configuration as drawing 1 . Moreover, since the same configuration as drawing 1 was employable 
except having connected the separation means 4 and the medium tank 10 for high-pressure 
fluids of the high-pressure fluid supply means 1 by the interconnecting tube, other parts were 
omitted in drawing 3 . With reduced pressure with a decollator 41, a high-pressure fluid serves as 
a gas component, it is being sent to the liquefaction means 55 by the interconnecting tube 
through a high pressure valve 44, becoming a liquefied medium and sent to the medium tank 10 
for high-pressure fluids, and the cyclic use of waste water of it becomes possible. A condenser 
etc. is mentioned as a liquefaction means 55. When the energy cost in a condenser is taken into 
consideration, it is desirable to decompress to 4 - 7MPa extent rather than to to decompress to 
atmospheric pressure with a decollator 41. Moreover, a washing component, a pollutant and a 
compatibilizer, and the approach of separating can also be adopted, without gasifying a high- 
pressure fluid, using a centrifugal separator and a membrane separation device as a decollator 
41. 

[0045] In the production process of a semi-conductor, only 20-30 pieces must be permitted on 
the wafer of 200mmphi, but particle 0.2 micrometers or more must be stopped by level also with 
the very low impurity (drug solution) concentration in a high-pressure fluid. Especially the thing 
this high grade fluid of whose is the need is the 2nd rinse process applicable to a rinse of the 
last. So, a high pressure valve 53 is closed, a high pressure valve 51 is opened, and when a high 
grade fluid is required, the gas component is constituted from an example of drawing 3 so that 
the purification means 52 can be passed. And when using it at the first washing process and 1st 
rinse process, a high pressure valve 51 can be closed, a high pressure valve 53 can be opened, 
and the passage transported to the liquefaction means 55 through a filter 54 can be used, 
without passing through the purification means 52. As a purification means 52, the adsorption 
tower where it fills up with adsorbents, such as activated carbon, is mentioned. You may 
constitute so that the high grade fluid which passed through the purification means 52, and a 
non-refined fluid may be transported to a separate tank. 

[0046] Since it is desirable to use an always fresh high-pressure fluid when the height of 
cleanliness is required of a high-pressure fluid although the energy cost for obtaining a high- 
pressure fluid is reduced by carrying out the cyclic use of waste water of the fluid with the 
equipment of the configuration of above-mentioned drawing 3 , any are chosen takes into 
consideration the technical difficulty and economical efficiency of purification, and it should just 
be determined suitably. 

[0047] Although the high-pressure processor of this invention is useful to washing of the semi- 
conductor in a semi-conductor production process etc., the configuration which may install the 
whole equipment in a clean room, arranges a high-pressure processing chamber and an in-and- 
out means into a box-like object, installs only this box-like object in a clean room, and installs a 
high-pressure fluid supply means and a separation means outside a clean room may be used for 
it. A drug solution supply means may be in any. 
[0048] 

[Effect of the Invention] Since the high-pressure processor of this invention has established the 
drug solution supply means for every high-pressure processing chamber, it can set up various 
fine drug solution conditions of supply according to the processing performed by each chamber. 
Therefore, it can use suitable for the washing processing by the high-pressure fluid of a semi- 
conductor substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing one example of the high-pressure processor of 
this invention. 

[Drawing 2] It is the graph which shows the pressure in a high-pressure processing chamber, and 
the relation of time amount 

[Drawing 3] It is the explanatory view showing other examples of the high-pressure processor of 

this invention. 

[Description of Notations] 

1 High-Pressure Fluid Supply Means 

12 Feeding Pump 

20 30 High-pressure processing chamber 
2A, 3A The 1st drug solution supply means 
2B, 3B The 2nd drug solution supply means 

4 Separation Means 

5 In-and-out Means 

6 Seven Pressure regulating valve 
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